Autoimmune synaptic encephalitis is a disorder associated with antibodies targeting the cell surface of neurons or synaptic proteins. Neurological symptoms of autoimmune encephalitis include seizure, memory dysfunction, abnormal behavior, and cognitive impairment.
CASE REPORT
A 72-year-old man presented with cognitive impairment, followed by drug-resistant seizures. He had undergone successful treatment of lung cancer, exhibited normal behavior, and returned to work. His medical history included a diagnosis of lung cancer, verified by chest CT, which had revealed a well-defined solitary nodule in the right upper lobe ( Figure 1A) . 18 F -fluorodeoxyglucose positron-emission tomography showed a hypermetabolic lesion in the right upper lobe, suggesting a primary lung cancer ( Figure 1B ). However, no metastasis or dissemination in other organs was evident. The patient therefore underwent lobectomy and wedge resection for lung cancer, and pathology had confirmed a non-small-cell lung cancer of stage IA (T1aN0M0) large-cell neuroendocrine carcinoma. After successful surgery, he was treated with cisplatin-vinorelbine combination chemotherapy without radiation, after which a chest CT detected no recurrence of lesions. However, after 3 months, his general activity level gradually declined and he showed neurological symptoms of language impairment and confusion, followed by tonic/dystonic seizures involving face and limbs. When he came to our department, detailed assessments of cognition, motor, and sensory function were not possible because of deteriorated mental status and sustained seizure indicating status epilepticus. Brain MRI using fluid-attenuated inversion recovery (FLAIR) and diffusionweighted images (DWI) revealed high-signal lesions in the left parieto-temporo-occipital lobe including the insula, while apparent diffusion coefficient showed isointensity or hypointensity in the lesions ( Figure 2 ). CSF analysis showed no leukocytes, and CSF chemistry (protein, 0.24 g/L; glucose, 3.22 mmol/L) was normal. However, serum electrolyte test showed a low plasma sodium level of 130 mmol/L.
Electroencephalography revealed distinct abnormalities of frequent medium-voltage spike and waves in right frontotemporal areas and frequent episodes of long bursts of repetitive highvoltage spike and waves suggesting electroclinical seizures.
Because of his previous lung cancer, we evaluated the chest, neck, abdomen, and pelvis CT to exclude the possibility of recurred tumor or hidden malignancy, which were all normal. We checked for antibodies, including anti-Hu, anti-Yo, anti-CV2/ CRMP5, anti-Ri, anti-Ma2, and anti-amphiphysin associated with well-known paraneoplastic limbic encephalitis. We also identified antibodies targeting neuronal cell surface antigens, ion channels (voltage-gated potassium channels), and ligand-gated ion channels (NMDA, AMPA, and GABA-B receptor channels).
Conclusively, the test for antineuronal antibodies was positive for anti-LGI1 antibody in the serum, whereas tests for other antibodies, including anti-CASPR2, were negative. The patient started treatment with 1000 mg of methylprednisolone intravenous bolus for 5 days, followed by oral prednisolone (1 mg · kg -1 · day -1 ). After high-dose steroid treatment, status epilepticus was well controlled by antiepileptic drugs, and the patient's mental and language functions gradually recovered; a follow-up MRI after high-dose steroid treatment also showed improvement.
DISCUSSION
We have described an unusual paraneoplastic case of postoperative LGI1 antibody encephalitis after surgical removal of and chemotherapy for lung cancer, with attention to clinical manifestations, autoimmune antibody involvement, and therapeutic effects.
Recently, researchers have identified several antibodies implicated in autoimmune encephalitis. [1] [2] [3] [4] Among them, LGI1 antibody is well established as a factor against voltage-gated potassium channels. 4, 5 LGI1 is a glycoprotein-secreted neuronal protein from presynaptic terminals and binds to both presynaptic A disintegrin and metalloprotease (ADAM) 23 and postsynaptic ADAM22. Accordingly, LGI1 may regulate synaptic strength and transmission at excitatory synapses between presynaptic kv.1 channels and postsynaptic AMPA receptors. [1] [2] [3] [4] [5] Therefore, autoantibody against LGI1 protein would disrupt synaptic transmission and consequently would be a pathogenic cause of autoimmune encephalitis.
The laboratory detection of antibodies and related clinical features in LGI1 antibody encephalitis can prompt early treatment and may lead to better outcomes. 4 In our patient, we used an indirect immunofluorescence test to detect anti-LGI1 antibody. In brief, we reacted diluted patient serum (1:10) with HEK293 cells transfected with plasmids containing the human LGI1 sequence (Euroimmun AG, Lübeck, Germany), and we used fluorescein isothiocyanate-labeled anti-human immunoglobulin G as the secondary antibody. Even immunofluorescence over the cytoplasm indicated a positive reaction.
The etiology of LGI1 antibody encephalitis is not clear yet. Most patients with LGI1 antibody encephalitis did not present with tumor, so LGI1-antibody encephalitis has been only weakly associated with cancer, in relation to paraneoplastic limbic encephalitis. 1,2 However, the presence of a tumor that expresses the antigenic target of the antibody can sometimes explain the LGI1 antibody. 5 Therefore, from an etiologic perspective, our patient seems to have paraneoplastic autoimmune encephalitis targeting LGI1. Furthermore, the patient had been successfully treated for cancer with surgery, chemotherapy, and intermittent dexamethasone medication before LGI1 antibody encephalitis developed.
The operation or chemotherapy could have decompensated a precarious immunological homeostasis and aggravated preexisting, low-level LGI1 antibody encephalitis in our patient. In addition, he had not taken dexamethasone for 3 weeks when presenting with LGI1 antibody encephalitis. Accordingly, postoperative inflammation, chemotherapy, and withdrawal of dexamethasone might be associated with autoimmune cascade. However, we could not confirm the etiologic relevancy.
Regardless, our case has a lesson for physicians caring for patients receiving treatment for malignancy: watch for LGI1 antibody encephalitis, even if the patient is cured of cancer and returns to work. Our single case cannot clarify postoperative guidelines pertaining to LGI1 antibody encephalitis and cannot predict the necessary postsurgical observation period even given treatment responsiveness. Therefore, future case studies on postoperative LGI1 antibody encephalitis, when sufficiently extensive, may improve our understanding and clinical care of both cancer and autoimmune encephalitis.
LGI1 antibody encephalitis can develop even after successful treatment of cancer. Testing for specific autoimmune antibodies can clarify the etiology of any undetermined encephalitis or neurological symptoms accompanied by seizure.
